The reactions of QFsMgBr with B(OEt)3 in molar ratios 2:1, 3:1 and 4:1 give the stable "ate" complex MgBr*Et 2 0[(C 6 F 5 )2B(0Et)2] 6, independent on the Mg:B molar ratio. This compound is stabilized by two pentafluorophenyl rings and it does not undergo any further reaction with PhMgBr or PhLi. Crystallographic analysis of 6 revealed a dimeric structure with Mg-Br-Mg bridges. The corresponding MgBr[(C 6 H 5 )2B(OEt)2] 8 reacts readily with QFjMgBr to give MgBr[(C 6 H5)2B(C6F 5 ) 2 ] 9, illustrating the influence of the nature of substituents on the acidity of the boron atom and on the reaction course.
Introduction
The increasing significance of perfluorophenylboron compounds in chemistry has led to a great interest in the development of methods of their synthesis. The presence of five fluorine atoms bonded to one phenyl ring is the reason of the unusual chemical properties of these compounds in comparison to other arylboranes. For example, tris-pentafluorophenylborane which was found to be the stronger Lewis acid than BF 3 [1] forms stable complexes with electron donors as amines or ethers [2] and it is simultaneously resistant towards hydrolysis [3] , The strong acceptor properties towards Lewis bases is the reason for the use of hydrocarbon solvents in the synthesis of this compound [4] . On the other hand pentafluorophenylboronic acid reacts with water even at room temperature at the neutral pH to give the unstable adduct which decomposes to pentafluorobenzene and boric acid [5] , This untypical reactivity of (C 6 F 5 ) 3 B could be explained by the reduced electron density on the boron atom caused by C 6 F 5 -group. It is well known that the acidity of the boron atom in organic and inorganic boron compounds is influenced by atoms or groups bonded to boron. It can be illustrated comparing the acidity of the boron atom in the series of boron trihalides: BF 3 <BCl 3 <BBr 3 <BI 3 the acidity of which is consistent with a decreasing π interaction between boron and halogen [6] . We have recently shown that the type of products obtained in the reaction of arylmagnesium bromide with trialkoxyborane depends on the acidity of the boron atom [7] , The reaction occurs with formation of intermediate "ate" complexes MgBr[ArB(OEt) 3 ] the stability of which depends on the substituent bonded to the phenyl ring. We have shown that the electron withdrawing substituents enhance the stability of these complexes in the following order: (1) C 6 H 5 -< (2) 3-CF 3 -C 6 H4-< (3) 4-CF 3 -C 6 H4-< (4) C 6 F 5 -. We have suggested it is due to the inductive interaction between the aromatic ring and the boron atom, which enhances the acidity of the boron atom. The pentafluorophenyl group shows the strongest stabilizing properties forming the most stable "ate" complex 4. The present work involves the results of our studies on the reaction of pentafluorophenylmagnesium bromide with triethyl borate in diethyl ether in various molar ratios. The aim of the work was to explain the influence of the pentafluorophenyl ring on the reaction course.
Materials and methods
NMR spectra were recorded on VXR 400 spectrometer at room temperature. The chemical shifts of "B-NMR are given in ppm relative to BF 3 *Et 2 0 and the chemical shifts of "F-NMR relative to trifluoroacetic acid. The solvents were benzene-d 6 , acetone-d 6 and THF-d 8 . All reagents were received from Aldrich and were laboratory grade. Grignard reagents were synthesized as described in the literature [8] . All reactions were carried out under dry argon. Solvents were dried by conventional methods.
Synthesis of bromomagnesium[(bispentafluorophenyl)diethoxyborate] 6
A solution of B(OEt) 3 (7.3 g, 0.05 mol) in diethyl ether (10 mL) was dropped to a stirred solution of C 6 F 5 MgBr (0.1 mol) in diethyl ether (70 mL) at 25°C. The resultant solution was heated at 35 °C for I h with stirring then it was left to stand for 24 hrs. After this time a crystalline solid was formed. The solvent was removed from the reaction mixture using a syringe at 0 °C. The solid was washed using pentane and dried in vacuum. The product was recrystallized from toluene, 'H-NMR (benzene-d 6 ) δ 3.80-3.60 (q, 4H), δ 1.15-0.95 (t, 6H); "B-NMR (benzene-d 6 ) δ 2.8; "F-NMR (THF-dg) δ -130.27 (q, 4F), δ -154.92 (t, 2F), δ -160.47 (m, 4F). Anal. Calc. for C 18 
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A solution of C<jF 5 MgBr (0.1 mol) in diethyl ether (20 mL) was dropped to a stirred solution of MgBr[(C 6 H 5 ) 2 B(OEt) 2 ] (0.05 mol) in diethyl ether (70 mL) at 25 °C. The reaction mixture was left to stay overnight and afterthat it was poured onto crushed ice mixed with 10 g of sodium bicarbonate. The brown ether phase was separated and the water phase was extracted twice using 30 mL portions of ether. The extracts were added to the previously removed ether layer and 100 mL of water was added to the ether phase. Ether was distilled off under reduced pressure. The turbid water phase which remained after distillation was mixed with 7.5 g of KCl solution in water to form a yellow precipitate. The product was filtered and washed with water and toluene and dried in vacuum to give 5 g of the product (yield 37 %), 'H-NMR (acetone-d^) δ Crystal structure determination of 6 The crystals of 6 were grown by the slow cooling of a saturated toluene solution of the compound. The data were corrected for Lorentz and polarization effects, and an analytical absorption correction was applied [9] .
Results and discussion
The reaction of pentafluoromagnesium bromide with B(OEt) 3 (1:1) at -60 C leads exclusively to monoarylboron compounds [7] . The 11 B-NMR spectrum of the corresponding reaction mixture points to the equilibrium between 4 and pentafluorophenyldiethylboronic ester 5:
5
The low reactivity of C 6 F 5 MgBr in the formation of monoarylboranes was recently shown by Frohn [10] . We have carried out this reaction in molar ratios 2:1, 3:1 and 4:1 using B(OEt) 3 as the boron source.
Unexpectedly the "B-NMR spectrum of the reaction mixture showed only one signal at 3 ppm in each case. The heating of the reaction mixture for 6 hrs at 35 °C did not change the spectrum. The value of the chemical shift suggests that a tetravalent boron compound was formed in each reaction. The product was isolated from the reaction mixture as the crystalline solid. The 'H, U B, 19 F analyses and the X-ray structure determination showed that the compound 6 was formed in each case: Contrary to our predictions we failed to detect the presence of (C 6 F 5 ) 3 B*OEt 2 and [(C 6 F 5 ) 4 B]MgBr in the reaction mixture. The analysis showed that for molar ratios 3:1 and 4:1 a part of CeF 5 MgBr remained unreacted. We have never observed such resistance towards Grignard reagents studying the reactions of the analogs of 6 having other than C 6 F 5 -substituents. According to the mechanistic studies [7, 11] the formation of (C 6 The formation of 9 confirms our hypothesis regarding the influence of the acidity of the boron atom on the reaction course. Two phenyl groups do not interact with the boron atom as strongly as two C6F 5 -groups. Therefore 8 undergoes the above reaction and also decomposes easily to Ph 2 BOEt according to the reaction I. The influence of the substituent electron effect on the electron density around the boron atom in tetravalent boron compounds was studied by NMR [12] . The studies on the series of para-substituted tetraarylborates indicated that the substituent electron effects do not greatly influence the electron density on the boron atom. However, the U B-NMR chemical shift for [(C 6 F 5 ) 4 B]" (-16.5ppm) [13] differs significantly from the values for other tetraarylborates (-7ppm on average). The nature of such high shielding is not clear. The "B-NMR spectrum for tris-perfluorovinylborane suggests the enhancement of the electron density on the boron atom in comparison with trivinylborane caused by the strong mesomeric interaction between fluorines and boron atom [14] . This effect does not occur in [(C 6 F5) 4 B]' because all boron valence orbitals are involved in σ-bonding. We believe that the inductive and the anisotropy effect caused by fluorine atoms are the main factors determining this high shielding of the boron atom. The X-ray determination of 6 shows the presence of a centrosymmetric dimer with Mg-Br-Mg bridges. The magnesium atoms are coordinated additionally by one molecule of diethyl ether. The Mg(l), 0(2), B(l) and 0(3) atoms form a nearly flat quadrangle (see table 2 ). The B-O bond distances in 6 and in other compounds having C 6 F 5 B moiety (1.487(3) for (C 6 F5) 3 B-OH and 1.460(3) for (MesCp^ZrOBiCeFs^ [15] ) are equal within experimental error. The solid 6 contains two different C6F5-groups but it follows from the 19 F-NMR spectrum that these groups are chemically identical at room temperature in THF solution.
19 F-NMR spectrum of this compound in THF reveals only three signals pointing that both C 6 F5-groups in the monomeric molecule are chemically identical. There can be two reasons for this phenomenon. One of them can be the difference in the environment around magnesium in solution in comparison to the solid state but the inversion of the molecule on magnesium cannot be also excluded. The chemical shifts in 19 F-NMR spectrum for 6 are comparable to the values for other compounds having C 6 F 5 B moiety [16] , Fig. 1 . ORTEP plot of the molecular structure of the dimer of 6. Thermal ellipsoids are drawn at 50% probability level; the hydrogen atoms are omitted for clarity.
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